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FJHPOSE  ASD  SCOPE 

The  purpose  of  this  report  is  to  provide  the  ?ar!n  Security 
Administration  guidance  in  developing,  mder  the  provisions  of  the 
Water  Facilities  Act,  ground  water  for  irrigation  of  lands  in  the 
llorth  Central  Valley,    Tne  scope  'of  the  report  is  limited  to  a 
description  and  an  analysis  of  the  physical  ccnditions  of  the  Valley 
as  txiey  pertcin  to  ground-water  development.    The  discussion  of  the 
agricultm-al,  geological  and  ground-water  conditions  of  the  North 
■Central  Valley  is  stated  in  general  terms  with  more  detailed  informa- 
tion of  local  features  "being  presented  in  the  analysis  of  conditions 
in  the  specific  water-supply  aifeas  or  sutareas  which  combine  to  make 
lip  the  total  c3rea  covered  in  this"  report.    Some  areas  have  "b;  t  n  discus- 
s<  d  only  generally  and  some  not  at  "all,  whereas  others'  have-  "been  dealt 
with  in  gTf  ater  detail;  the  reason  for  this  approach  is  tha.t,  although 
ground  water  is  present  throughout  the  Valley,  the  demands  for  its 
development' "by  ?arm  Security  Administration  clients  as  a  supply  of 
irrigation  water  are  restricted  at  this  time  to  only  a  few  localities. 
In  other  words,  areas  vhere  aoi  interest  in  using  ground  water  for 
irrigr.tion  has  "been  evidenced  "t^^^  requests  for  assistance  in  drilling 
wells  hi'.ve  btcn  trea.ted  in  :;.ore  deta.il. 


BECOI^EmiTION 


It  is  recommended  that  the  Administrator  of  the  Farm  Security 
Administration  approve  the  North  Central  Valley  for  operations  under 
the  Water  Facilities  Program,  and  timt  authorization  "be  given  for 
"'jrocessin^-  loans  of  Farai  Security  Administration  clients  who  wish  to 
borrow  mone^-  for  ('.rilling  and  equipping  wells  for  irrigation.  With 
the  exception  of  the  Clear  Lake  area,  loans  should  "be  granted  tc 
tiiose  clients  wiio  fa.rm  lands  on  the  "ITalley  floor  where  ground-wa.ter 
supplies  are  availc-"ble  for  development.    The  shaded  area  on  the  ac- 
cojirjan^/ing  in^qj  shows  roughly  the  area  within  which  it  is  reasonably 
Si  fr  to  (  xpjt  ct  good  supplies  of  ground  wR.ter. 

To  assure  a  long  and  profitable  use  of  the  facility,  wells 
should  be  cased  to  the  bottom  of  the  well  as  the  alluvial  fill  of 
the  Vallc-y  will  ulti:xTately  cavt  without  such  support.    On  farm  lands 
lying  near  the  foothills,  sites  must  be  carefully  selected  and  when 
possible  should  be  near  the  stream  courses  and  washes.    It  will  help 
field  tccnnicirns  of  the  Farm  Security  Adiiiinistration,  Wuo  are  assist- 
ing the  larmt rs,  to  obtain  as  much  information  locally  about  neighbor- 
ing wlIIs  to  guide  thfm  in  determining  the  site,  the  size  of  hole  and 
casing,  the  drilling  depth,  the  punp  setting  and  the  size  and  capacity 
of  the  p"-imi:. 


TORTH  CMmL  VALLEY 
I 

■:Descri-):tion-.»f,  the  Area ->..--.-  v: ..  '. 

Location  .  ■  ^    .  . 

The  .area  .di^^cussed  in ;  this  ./e'oort -Gonsists  of  ^ the  agricultura.1 
Ir.nd  of  thc^t  -^jortion  of the  -G-rea-t  Central  Vallev  of  California  lying 
■betv/e^en  AedcLin^j  to .  the  north  ccnd  the  S.t.anislaus-Merced  coiinty- line  to 
tae  south.  ,..Fjr  the-  sake -.of  crnyenience  the  area  has  Tieen  designated 
in  this  report  as  "The  horth  Central  Valley"  although  .it  is.  recognized 
tha.t  tne.  valley  .lt;nds  lying  south  of  the  Sacramentc-San  Joaquin  Delta 
in  San  Joaquin  Coimty  shculd  he  properly  .considered  as  part  of  the 
South  Cej.tral  Valle;-/ .,    Thus  the  drainage  area  covered,  "by  ^ this  re-oort 
includes  'the  main  stream  and  trihutaries  of  the  middle  and  lower 
oacramentc  Hive  r  .a^nd.  of  the  lov/er  San  Joaouin,  Hiver.    The.  discussion 
is  furtiirr  li  dtf  d  priLTc-^rily  to  the  valley  lands,  .deliAeated  on  the 
acc/:'n' auy.ing  .•'lap  h;    the  sliaded  portions,.  i;i  wjiich  ground' water  is  . 
'i;'.f;n-:;tnlly  availahle  for  drvelopnent.  ■ 

■['■Le  ■■:acra!.!Tientc  Valley  cmtains  ahout  4^  million,  acres  of  ■ 
.iri'iga.hlr  land  of  wliich  a.bout  2^  million  acres  occupy  the  valley,  floor, 
the  rt'.ma.indHr  he  in^^:  fo-und  in  the  foothill  ^arc  a,  the  mountain  valleys, 
a,.nd  tilt  Delta  a.rca,    Koughl;v  ,  another  700,000  acres  of  irriffiihlc  land 
in  the  lowtT  i^an  o'"oaQuin  Basin  arc  loc'  tt  d  in  ban  Joaquin  and  Stanislaus 
Comities:,    Much  of  the  land  in  the  '•V.llev  is  dry-farmc  d,  -  articulc^rly 
al'^-ng  thi  ra.'ir,.ins  of  the  Va.llty  ne,.r  the  foothills;  the   irrigated  land 
as  ;   rait   lit.  s  cX  lower  elevations  f.long  the  principal  stream  courst  s. 
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Climc'tc 

Tiie  climrte  of  the  Centml  Yi  lley  is  moderate  with  hot  sunimtrs  ■ 
c.iid  mild  winters,.    The  fj-ofct-fre'e  ^srowing  season,  rrngrs  over  the  Valley 
from  apprcximr.tel^  230  to  300  days.    Precipitation  is  light  in  the  warm 
season  from  April  to  September,  ranging  from  one  or  two  inches  in  the 
south  to  four  inches  in  Tchcama  County.    The  average  annua-l  precipitation 
is    bout  30  inches  or  more  near  Red  Bluff  rnd  "between  10  and  15  inches 
in  Stanislaus  County, 

G-c-ology 

The  North  Central  Valley  is  an  alluvial  plain  filling  a  great 
structm-rl  trough  and  extending  from  Red  Bluff  some  200  miles  south  to 
Stanislr  us  Coijuty.    The  Car  cade  Range  rind  Sif  rra  Ntvada,&  bound  it  on  the 
east  ?'^nd  the  Coast  R^mge'  on  the  west,  elt-v£>,tions  of  the  valley  floor 
ranging  from  300  feet  chove  sea  level  to  slightly  below  sea  level  in  the 
Suisun  Say  Areci,    The  most  prominent  topographie  feature  within  the  Valley 
is  the  Marysville  Buttes,  an  ancient  volcanic  vent,  which  lie  northwest 
of  I4;rysyille  and  rise  to  an  altitude  of  approximately  2,100  fee  t  above 
sea  It  vt  1.  .  ■ 

The  adluvial  pL:in  consists  of  five  Tinysiographic  units: 

(1)  The  old  Valle^y  fill  it  found  on  the  uplands  or  higher  lying 
r.re'a.s  along  the  margins  of  the  Vallf^y.    It  is  composed  of 
older  indurate  d  alluvium  which  be  cause  of  surface  run-off 
ha.s  devel-^ped  definite  drainage  patterns. 

(2)  The  modern  alluvium  of  the  low  plains    nd  alluvial  fans 
extends  from  the  inner  m<argins  of  the  uplands  to  the  trough 
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of  the  Va.lley,    It  is  coniposcd  of  alluvial  fons  of  the'  major 
rnd  minor  strerins, 

(3)  The  modern  flood-plain  ridges  of  the  Sa.cramento  Fnd  ?er,thGr 
Rivers  consist  of  iDfoad  alluvial  fl^od-p^ain  deposits  txtcnd- 
ing  through  the  Vallc  y  trough, 

(4)  The  ove.rflow  or  flood-lDasin  deposits  lie  on  both  sides  of  the- 
flood-pL-^in  ridges  .  nd  are  dtpositt  d  "by  flood  wrters  "bc-cked 
up  "by  v^-rious  ridges  during  the  hign-water  periods, 

(5)  The  Delta  of  tht  Sacrcrat nto-San  Joaquin  liivers  occupies  a 
portion  of  tht  area  at  the  junction  of  the  two  rivers.  It 

...       existed  originally  as_  l  tule;  sVTjnp  "but  has  "been  reclaimed  tc 
.   some  degree,        ■  ,'  .    •  .  •  '■ 

ThiC'  occurrence -of  gro  uid  water  find  its  re pL  ce  mc  nt  and  recovery  are 
Irrgely  controlled  "by  the  above  physicgraxihic  distinctions  in  the  typ^  of 
stdimenta.ir^'  dei  osits.    Throughout  the  Vallty  the  sediments  rxc  deep, 
borings  of  2,000  feet  having  failed  to  penetrate  to  be-d  rock,  .    .  . 

Soils 

The  soils  of  the      Iley  rre  mainly  old  vr  llev  fill  and  recent 
f  lluvial-f  j..n    nd  rlluvial  material.     In  the  foothills  along  the  borders 
of  the  V-  liey,  the  soils  are  residual  mfiterials  from  the  disintegration 
and  wc,-'thering  in  plr.ce  of  consolid  ted  rocks.    Some  wind-deposited 
material  is  foi-ind  in  the  Srcr^mento  Valley  but  most  of  this  t;y'pe  of 
soil  is  fo-.md  farther  south  in  the  San  Joaquin  Vr.lley,    A  number  of  soils 
series  hi  ve  bten  classified  by  the  Bure  a.u  of  Soils  of  the  U.S.D.A,  An 
excellent  reference  for  gene r-  1  guidance  is  "A  Krting  of  California 


Soils,"  Univfc.rsit^'  ,cf  California  Bulletin  Ko.  599,  ty  W.^,lter  W.  Weir 
and  R,  Sr.rl  btorie, 

Lrnd  Clc  ssificr  tion 

» 

Hr    d  on  tnc  basis  of  its  irrigc-bil^ty,  gra,de  of  soil  and  freedom 
from  alkrlinc  sa^lts,  about  48  percent  of  the  land,  on  tht.  Valley  floor  is 
considered  to  be  Class  1  L^jid  and  c;bout'25  percent  of  the  total  is  placed 
in  CL^.ss  2,    Lands  in  the  latter  grouping  are  usuedly  held  in  larger 
holdings  and  are  used  more  generally  for  pasture.    The  remaining  27  per- 
cent of  tn-.  lrnd  consists  of  Class  3  to  5  land  which,  except  for  some  rice 
grov'ing  on  Cli'Sfc  3  land,  is  used  mainly  for  gun  clubs  and  pasture, 

Hydrolcg^- 

Surface  Ivater  Suipply  -    The  Sr.cramento  Bc.sin  which  occupies 
rpproximr,te ly  17  percent  of  the  total  area  of  California,  yields  about 
35  percent  of  the  total  wrter  supply  from  the  entire  mountainous  Exen,  of 
the  St-  te.    The  seasonal  runoff  estimrted  for  a.  40-year  -neriod  totals  about 
25  ;aillicn  a.cre-fcot,  although  a  ten-year  mean  for  the  period  1919-29 
•indicetod  the  flow  to  amount  to  approximately  18  million  acre-feet.  In 
contrrst  the  Son  Jo;  cuin  River  Br.sin  occupies  appr-»ximF te ly  21  percent 
of  the  totrl  f.rea  of  California  rnd  yields  «nly  17  percent  of  the  water 
supply  in  the  mountainous  area  of  the  Stfte,    The  seasonal  runoff  of 
the  ban  Joaquin  River  Basin  for  a  40-year  period  is  estimated  to  total 
about  12  million  acre-feet,  but  for  the  period  1919-29  the  mean  flow 
was  ,  8,5  million  c  crt-ffcct. 
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..    ,     All  this  surf;:,C6  v/ater  is  not  P-V'-ilrble  for  irrigp.tion  since  part 
of  it  must  "bt  r-llcwed  to  flow  f»r  recreational,  hydroele'ctric  power  end 
n- vig:.tioiic:l -uses^    With  the  construction  of  the  Shr^eta  Drm,  Frirnt  Dpjn 
and  others  proposed  under  the  State  Vv't  ter  >lan  the  flow  of  streams  in 
the  Central  Va-lley  will  "hi  re  gulated  .so  thrt.more  complete  use  cm  "be  made 
of  tK   sujjply  r^r■.  ila'ole  for  irri'gr.tion  which, .  particularly  in  the  San 
Jo?  quin  Valle>/ ,  is  inf'.dequ£':te 'for  present  lietSdSw 

Crround  w'rtcr  Supply  -  •'&roUnd.water  of  ■  ijniforml^  good  our.lity  is 
found  at'  v.-.rying  <].cpths  throug..out  the  floor  of  the  Central  Valley  lyir^g 
nr t''JLrr.ll.y  closfi*  to  the  surface  nof^r  the  principal  stream  "b*  ds  rnd  at 
grc:  tcr  depths  along  the  foothills.    The  accom]:anying  map  shows  the  ap- 
]:roxira£.te  boiindariirs  of  the  ground-water  area.    The  depth  to  Wc.tcr  rrnges 
frqm,  two  or  three  feet  "below  the  surfc  ce  in  the  trough  of  the  Valley  to 
r-:,prDxiraf.trl^  50  feet  he  low  the  S'arface  along  the  mfirgins  of  the  alluvium, 
Tnc  rverrge  pumpirig  lift  of  9,400  irrig  tion  wells  in  14  counties  of  the 
Vi.lley  is  .  hout  42  fee  t,  ranging  from  /verage  lifts  of  92  j-nd  59  feet  in 
Contra  Costa,  rnd  Colusa  Counties,  respectively,  to  23  feet  in  Shc-.sta 
County,  .  . 

According  to  c  stf.temf  nt  a:;T3earing  in  the  Stf.te  Water  llan,  ^ 
;  pproximr  tt.  ly  ti'jree  million  j'cre-fee  t  of  water  Cc  n  "be  stored  in  under- 
gTOund  "basins  in  the  Sacramento  Valley  and  another  three  million  a.cre- 
fee  t  in  the  lower  San  Joaquin  Valley.    This  water  c;  n  "be  put  to  go-^d  use 
in  many  areas  in  the  Valley  whertr  the  aquifer  is  siif ':^iciently  permea"ble 
to  provide  an  .-dequa.te  supply  for  irrigation    nd  v/her^'  pmping  lifts  are 
not  too  grea.t  to  preclude  economica^l  use  a.nd  competition  with  gravity 

1/  1.  99,  Bulletin  25,  "State  Water  Plan,"  Division  of  Water  Resources, 
Ca.lifornia.  -department  of  Public  works,  1930, 
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siirfacG  supplies.    To  quote  the  Division  of  water  ilesources  ~!  "If  under- 
ground storr.gt  were  operp.ted  in  conjunction  with  surface  storrge,  a  greater 
use  co^uLd  "be  iK.de  cf  the  runoffs  of  tributary  stn  rjns  since  some  of  the 
water  which  would  be  wasted  into  the  ocet.n  in  the  winter  season  could 
be  stored  in  these  underground  reservoirs  ind  used  in  seasons  or  cycles 
of  low  surface  runoff," 

Hov/Lvcr,  it  must  be  recognized  that  in  some  localities  where 
gravity  distribution  systems  are  in  operation  and  in  others  where  the 
permeability  cf  the  a.lluviura  is  too  low  to  provide  adeoua.te  water  for 
irrigr-.tion,  it  is  inadvisable  to  drill  wells  for  irrigation  purposes. 
Wells  for  stock  «nd  farmstead  purposes  can  be  drilled  pra.ctically 
thiTougtiout  the  Valley  floor.  '  ■ 

Present  Use  of  G-round  Vteter 

About  65  ixrcent  of  the  agricultural  lands  in  the  Sacrrjnento 
Kiver  Basin  are  irrigated  and  about  71  percent  of  the  lower  San  Joa.quin 
Valley,    An  idea  tf  the  relative  proportion  of  land  being  irrigated  from 
gro-'und-wattr  sources  is  obtadned  from  a  survey  ms.de  in  1929  which  found 
that  of  the  719,000  acres  of  irriga.ted  land  in  the  Sacramento  Valley 
under  study,  203,000  acres  or  28  percent  v/ere  irrig£.ted  by  pumping 
ground  water,  the  rest  receiving  its  wi  ter  from  surface  supplies.  In 
the  North  San  Joaqain  Valley  most  of  the  land  is  irrigated  from  surface 
water  stored  in  dams  on  the  Merced,  Tuolomne  and  Stanislaus  Rivers, 
Here,  in  general,  pumping  from  wells  is  limited^to  drainage  but  some  of 
the  water  tixus  obtained  is  ustd  for  irrigation, 

1/  P,  36,  Bulletin  26,  "Sacramento  River  Basin,"    Division  of  Water 
Resources,  Caxlifornia.  Department  of  Public  Works,  1931, 


AboMt  20  flowing  wells  and  9,400  pumped  wells  are  delivering  water 
for  irrigation  puri:,OGt  s  in  the  North  Central  Valley.    The  extent '"^f 
gro-oiid-watcr  use  \  counties  is  indiCc  ted  in  TaMe  1. 

■      ■  TalDle  1.'     ■  ■ 
 irrlga.t.ion_Well.s_:^   


Coui^ty  ^  p/^^-^  ,  ■  f^S'"'^'  y^xr^ving 
 .  Flowing  lurrrpe-d  _  _  _Lif  t.  If  eet^)  

Sir^sta  -  38  /       ■■       23  ■ 

Teh-na  1  558  34 

3utte  3  ■             548  '  ■32 

Sutter  -  .1,162  34 

luba  -  198  31'  ■. 

Glenn  1  .    ,   ,      279  31 

Colusa  -  ■              84  59' 

L-ke  2  .          133  33 

Yolo  -  648  ^      39  ■ 

Sacrr'Ti^nto  -  ,   1,783  38 

Sole-mo  -  494  56 

Srn  Joaquin  1  3,C72  35 

Stanislaus  5  -224  -57 

Contrc.  Costa  -  181  92 


Total  20  9,402  ;    .  42 


y  Data  from  19iO  U.  b.  Census  of  Agriculture 

3y  far  the  greater  proportion  of  irrigation  wells  ere  located 

» 

ntcT  the  IX/ltci.  c.rea,  r.pproximc,tt.ly  onc-hfilf  of  trje  total  "being  found  in 
Sfii  Jocquin  and     crainento  Counties,    The  next  heaviest  concentration  •f 
irrigation  wells  is  found  in  Sutler  cJid  Yolo  Counties,  while  the  lowest 
nmber  is  found  in  Colusc.  Coiinty  where  g^od  supplies  of -water  for  irriga- 
tion iVK  obtained  "by  diversion  froia  the  Srcrai'acnto  R'iver, 

Thf  net  u;  e  of  water  in  the  North  Central  Valley  varies  widely 
according,  to  the  If  cation  of  the  lands  irrigfited  and  the  types  of  crops 
grcWi.    The  average  net  use  is  i.hout  2^  acre-feet  per  acre  for  a  full 
supply  and  1  rcre-fect  per  acre  or  less  for  a  late-season  supplemental 
suppl;^%  ■  '  •        '  ' 


Crops 

The  irrigF!.tfcd  crops  grovm  in  the  North  Central  Valley  listed  in 
ordtr  of  the  relative  acreage  planted  consist  of  deciduous  orchards,  rice, 
truck  crops,  fi(.ld  crops,  alfc'lfa  end  suda„n  grass,  grape  vines,  citrus 
and  olives,  raid  cptton.    Grain  is  the  principa,l  non-irrigcted  crop.  The 
.'..crergc  planted  to  gi^ain  fc".r  exceeds  the  acreage  of  ony  one  of  the  ir- 
rigated crops,  accounting  for  over  50  percent  of  the  total  plmted 
acreo  ge.    Pasture  for  livestock  is  the  most  important  use  of  the  lower 
^Tcdt  Irnds,  ••  ■  •        .  ^ 

Livestock 

Cattle,  eheep,  hogs  <rnd  goats  are  raised  in  extensive  num'bers  in 
the  Valley,    According  to  the  1940  Census  of  Agriculture,  the'  nurn"ber  of 
cattle  in  14  counties  of  the  Valley  totaled  approxk:iately  415,000,  of 
wnich  slightly  more  than  168,000  v/erc  dairy  cows,  two  years  of  rgc  or  over, 
the  rc'irindcr  teing  dairy  heifers  ^nd  "beef  c^.ttle.    StanisLius  County  was 
first  :nd  Srn  Joaquin  County  second  in  "both  the  number  of  crttle  rnd  the 
nu:."bLr  of  ;.ilch  cov/s.    Of  the  total  of  814,500  sheep  in  the  Valley, 
Teh  :Vir..  Co^oiity  led  with  138,800  head  end  Glenn  Co^anty  wf.s  second  with 
122,100.    The  numbtr  of  hogs  totaled  158,900,  Colusa  County  leading  with 
25,900  and  ban  Jo.  quin  second  witn  19,200*.    Goats,  "botn  ,the  imgora  wool 
and  milcn  t^z-pes,  totaled  17,400  in  nunher,  Tehama  oxid  Shr.sta  Counties 
occupying  first  and  second  rlr.ces  with  7,500  rnd  3,50C  head  respectively, 
Poultry-  raising  is  also  an  iaportrnt  ..ctivity  in  the  Vrlley. 


II 

^ . ..  ,  .  •  -Sc  ooranpndc-d  Grouiid-'vfe.tcr  DcveloTincnt 

;,    ^  Th6  development  of  ground  ■  Wc-ter  for  irrigr.tion  is  re  commended  for 

lojids  lying  on  .the  Valley,  floor  and  in  the  Clcp.r  L,'~ke  Area,    The  follow- 
■  ing  discussion  presents  c^ta  on  ground-water  conditions  for  spe^cific  areas 
with  soiiie  suggestions  for  pro^xr  dove  lopnent  of  the  facilities, 

"  lliddle  Sacramento  River  Valley  (E2b) 
The  Middle  Sacramento  Valley  which  extends  from  the  Kennett 
Reservoir  to  the  junction  of  the  Feather  River  includes  the  tributary 
drainages-  of  Cottonwood  Creek.  (BSbl) ,  Sattle  Creek  (EgbS) ,  Stony  Creek 
(321)3),  Butte  Creek  (BSM)  ,  as  well  as  other  minor  tributaries  (B2b5), 

Anderson  Valley  (Cottonwood and  Battle  Creeks) ,  Shasta  County 

The  irrigated  land-  south  of  Redding  in  Shasta  County  derives  most 
cf  its  irrigation  water  from  surface  supplies  diverted  from  the  Sacramentr 
River  by  the  Anderson  Cottonwood  Irrigation  District,  find  by  the  Happy 
Valley  (^ater  Comxiany  from  Clear  and  Cottonwood  Creeks,    The  use  cf  ground- 
water is  limited'  in  sicope  as  indicated  by  the  fact  that,  according  to  the 
1940  Census  of  Agriculture,"  there  'were  only  45  irrigation  wells  in  Shasta 
County^    Seven  of  these  are  ilovdng  wells,  the  remaining  38  being  under 
pump.    Along  the  Valley  floor,  where  the?  Class  1,  2 'end  3  lands  are  ir- 
rigated, ground  water  is  shallow  ranging  in  depth  from  about  10  to  25  feet 
below  the  surface.    Pumping  lifts  for  the  county  average  about  23  feet. 
Alfalfa,  fr-iit  and  general  farm  crops  are  grown  under  irrigation  and  grain 
and  h?y  without  Irrigation.    Faiture,  for  which  the  Class  4  soils  on  the 


terraces  and  in  the  foothills  are  utilized,  provide  feed- for  34,000  cattle 
and  15,000  sheep  raised  in  Shasta' County.  ■ 

It  is  not  anticipated  that  many  requests  for  drilling  irrigation 
wells  will  corno  from  this  locality  "but  such  requests  can  "be  given  favor- 
able consideration.    Caution  must  he  exercised,  if  wells  are  drilled,  to 
locate  them  on.  the  Valley  floor  and  near  stream  courses  if  possihle,  as 
the  prospects  of  obtaining  water  for  irrigation  purposes  are  not  so  good 
oh  th£'  rolling  terraces  c-bove  the  Valley  floor«    Moreover,  there  is  some 
quefction  tliat  the  Class -4  lands  on  tlxe  terraces  will  be  profitably 
irrigated,  .  ■ 

Hed  Bluff  -  Corning  Area.  Tehma  County 

The  Cle.ss  1  and  2  soils  of  this  area  are  used  extensively  for  ir- 
rigating fruit,  alfalfa  and  other  irrigatec'  crops  and  the  lower  cle.ss 
soils  for  grain  or  pasture.    The  better  soils  lie  east  and  south  of  "Red 
Bluff  on  both  sides  of  the  Sacramento  'River,    Sheep  raising  is  iraioortant 
in  t.iis  county,  there  being  apjiroxiina^ttly  139,000  head  in  1940.  The 
nomber  of  cattle  amomited  to  about  30,000  head  of  which  6,300  were  dairy 
stock  two  years  or  older;  hogs,  12,600  in  number,  and  goats,  7,500  in 
nijmber,  &.rc  revised  in  this  county,      .  ■ 

Five  organizations  consisting  of  three  irrigation  districts,  one 
"oublic  utility  wattr  cora:;pany,  and  one  mutual  wa.ter  coiniDany,  TJrovide  vrater 
for  irrigation  in  Tehama  County.  ,  Four  of  them  divert  surface  wa.ter  from 
the  Sacraiiento  rliver,  Det.r  Creek,  Mill  Creek  and  Antelope  Creek,  while 
one  district  is  pumping  ground  water,    G-roi^nd-water  conditions  on  the 
Valley  floor  art  favorable  for  drilling  irriga.tion  wells,  thf'  water  lying 


_  11_ 


at  depths  from  approxiixiatcly  10  to  65  feet.    There  arc  alDout  560  irriga- 
tion v.i^lle  in  Tehama  Coionty  from  6  to  12  inches  in  diameter.    Those 'near 
Red  Bluff  range  in  depth  from  35  to  250  fret  v/ith  the  depth  to' water  at 
25  to  65  fe.  t,  while  those  in  the  Corning  area  are  from  60  to'  275  feet 
deep  >dth  thro  wa.ter  levels  at  10  to  40  feet  telow  the  ground  surface.  The 
average  -o'amping  lift  for  the  county  is  about  55  feet,  the  lifts  at  Corning 
"being  slightly  less  than  tnose  around  Scd  Bluff.    The  log  of  the  Bro\'mfield 
v^ell  south  of  Corning,  and  v/est  of  the  'racramento  iliver,  appears  "he  low. 
This  well  was  drilled  "by  the  Farm  Security  administration  under  the 
r.rovisions  of  the  'rfattr  Fa.cilities  Program, 

Log  of  Joseph  H.  Brownfield  Well 

0  to    13  fet  t      G-rav(  lly  soil 
I3  to    28  feet     Clay  and  gravel,  some  h^rdpan 
■  28  to    31  feet     Blue  gravel 

31  to    32  fett  Clay 

32  to    38  fet  t     "'/.a'ter-bearing  gravel-good-perf orate d  casing 
38  to    58  feet      Clay,  some  gravel 

58  to    66  feet   -  Xlay 
66  to    77  feet     Clay  i.-n.d  gravel 
77  to  125  feet  .  Clay 
125  to  135  feet     V/ater-hearing  gravel-good-perf ora.ted  casing 
'    135  to  140  feet-     Cemented  gravel 

140  to  143  feet     lA'ater-lDearing  gravel-good-perforated  casing 
143  to  149  feet      Ce rented  gravel 
149  to  152  feet  Clay 
'     ■  ■•  • 

The  well  was  cased  to  a  depth  of  150  feet  with  10- inch  12-gauge  red  stove- 
pipe cfi.sing  with  riveted  joints.    The  water  stood  at  30  feef  and  when 
pumped  at  the  rate  of  375  gallons  per  minute  drew  down  25  feet  to  55  feet, 
th^  yit^ld  "being  15  gallons  per  minute  per  foot  of  drawdown. 

Applications  for  a.ssistance  in  developing  grouid  water  raa.y  "be 
expected  in  the  Red  Bluff-Corning  area.    Most  a.pplications  will  pro"bably 
come  from  owners  or  oiDerators  of  lend  between  the  foothills  south  of 


Hcd  Slijff,    Assistmcc  should  be  given  to  those  applica.hts  who  are  ffirming 
the  "bttter  lands  on  the  Valley  floor  and  caution  must  "be  exercised  in 
grcJiting  loans  for  the  drilling  of  wt  lls'on  the  terraces '  pjid  "bench  lands, 
•  s  it  is  doubtful  if  the  poorer  soils  will  bring  in  sufficient  returns  to 
Wcrr^nt  irrigc.tion.    It  is  recomendtd  thcit,  depending  upon  the  sizes  that 
Cv-  n  bt  Tirocured,  at  least  10-or  12- inch  casing  be  used.    Wells  Should  be 
cr.-std  to  tne  bottom  of  the  hole  to  prevent  any  possibility  of  the  entry 
of  s.  nd  or  silt  into  the  well, 

Chico  --irca  (Eutte  Creek),  Butte  County 

The  Chico  rrea  in  northwestern  Butte  Comty  extends  from  the 
Sacramento  River  eastward  to  the ,  foothills.    The  Class  1  fnd  2  soils  are 
used  extensively  for  irrigating  deciduous  fruits  rnd  alfalf?.  and  for  dry- 
frrming  ^rain.    The  hef  vier  soils  in  Cl£„sses  3  and  4,  those  composed  of 
clay  lorjn  rnd  clay  adobe,  a,re  used  for  growing  rice  and  the  poorer  soils 
are  usi  d  mainly  for  pasturing  cattle,  sheep  and  hogs, 

Tnt  re  are  eight  organisations  in  Butte  County  providing  surface 
wr.tcr  for  irrigation.    Five  are  irrigation  districts,  two  are  public 
utility  WDter  companies,  .'nd  one  is  a  mutuQ-1  water  company.    Surface  waters 
are  diverted  from  bot:-  the"  Fcr.ther  River  and  Eutte  Creek,    About  550  wells 
are  providing  ground  w.-iter  for  irri^.tion  of  lands  in  Butte  County,  the 
1940  Census  of  Irrigation  indie,  ting  thf.t  tiiree  are  flowing  wells  and  the 
rest  pumpt'd  wells.    The  average  depth  to  ground  w-nter  in  this  area  is 
about  15  feet,  the  depth  being  less  necr  -  the '  Sacramento  River  and  Butte 
Creek  c:.nd  deeper  near  the  foothills.    The  rverr^ge  pumping  lift  for  the 
county  is  about  32  feet. 
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The  nuraber  of  requests  that  iiiay  rj:*ise  for  assistance  in. develop- 
ing ground-Wc-.;ter  ■  supplies  in  the  Cnico  area  is  not  known,    At  the  time,  the 
field  investigation  was  made,  the  Fcxm  Security  Administration  had  received 
no  applications  from  its  clients  in  this  locality.    If  the  Farm  Security 
.Administration  is  asked  to  drill  wells  in  this  area  such  work  can  lie  safely 
undertaken  an-d  is  so  rf commdndc d.    The  facts  concerning  depth  to  water, 
c'lrawdown,  sjjecific  yield  and  pjonping'  lifts  of  neighhoring  wells  in  the 
vicinity  of  the  proposf  d  well  should  "be  ascertained  to  serve  as  a  guide 
to  Farm  otcurity  Administration  technicians  in  the  field  as  to  the  pos- 
eihility  of  ohtaining  adf  qur  tc  supplies  for  irrigation  r.nd  as- to  the 
"benefits  to  "bf  derived  from  such- <'\n  installation.      It  is  inadvisrhle  to 
drill  wells  for  irrigating  the  poorer  soils  on  the  terraces  and  upland 
areas  a.s  the  returns  from  such  investments  ajre  likely  to  he  ina.dequa-te 
owing  to  tne  limited  yields,  the  greater  pamping  lifts  f_nd  the  undeveloped 
condition  of  land  for  distributing  the  water. 

Colusa.  Art  a  (Stony  Creek) .  'G-lenn  and  Colusa.  Coionties 

The  Colusa,  area,  in  Glenn  and  Colusai.  Go\inties  is  located,  on  the 
west  side  of  the  Valley  hetv/t'en  the  Coast  ife.nge  foothills  and  the 
Sacramento  ilive'r.    It  includes  the  tributary  draincge  of  Stony  Creek  -      •■  ■ 
end  sevei-al  minor  etrt  ams,    Txxe  better  drained  and  lighter  textured..  . 
soils  in, the  area  are  planted  to  dry-farmed  barley  a,nd  wheat  or  to  ir- 
rigated alfalfa,  citrus  and  deciduous  fruits,  and  general  farm  crops. 
The  heavier  and  poorly  drained  soils  are  used  to  raise  rice  and.  for 
pasture.    Sheep,  cattle,  both  dairy  and  beef,  and  hogs  are  raised  ex- 
tensively in  these  two  counties,    Tne  total  numbtr  of  each  amount  to 
over  202,000  head  of  dieep,  30,000  head  of  cattle,  and  43,700  hogs. 
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The  principal  source  of  irrigr.t.ion  water  in  th.  Colusa  r.rea  is 
'hy  divt  rsion  from  the  Sacrracnto  Riveir,  •.  There  are  seven  irrigation 
districts,  six  of  them  organized  under  State -law  to  divert  water  from 
the  Sf.craiaento  River  and  one  federal  project,  the  Bureau  of  Reclamation 
Or Ir-nd  Project,  using  water  stored  in  two  reservoirs  on  Stony  Creek,  One 
puTolic  utility  water  company  promdes  water  ..from  the  Fea,ther  River  and 
four  r.ut^aal  water  companies  are  in  operation, ,  three  of  thf^m  diverting  from 
the  bpcrf:m£nto  River  and  one  pu^irping  ground  water.    The  two  counties  have 
r  total  of  ahout  366  irrigc.tion  wells  of  which  only  one  is  a  flowing  well. 
In  general,  water  It  vols  are  higher  in  Glenn  County  tha^n  in  Colusa  County, 
ranging  from  pji  average  of  ahout  18  feet  in  the  former  to  ahout  25  feet  in 
tht.  latter.    The  usual  irrigation  well  has  12- inch  causing,  the  depth  of 
well  aivera^ng  around  120  feet  although  the  depths  range  from  50  feet 
to  300  feet.    The  average  purirping  lift  is  aJbout  30  feet  in  Glenn  County 
and  atout  60  feet  in  Colusa  County.    The  data  just  cittd  indicate  that 
water  Itvt  ls  nfa.r  the  foothills  in  Glenn  County  lie  at  higher  L  vels  than 
they  do  in  Colusa.  County,    Also  the  higher  pumping  lifts  in  Colusa  County 
indicate  tiia.t  the  sands  and  gravels  encountered  are/  tighter  or  less 
permerlDle  thc^Ji  those  encoijintered  in  Glenn  'County,    Moreover  it  appears 
that  soDe  vjells  in  Colusa  County  iia.ve  "been  chilled  to  supjjly  the  terrace 
land  which  lies  too  hign  ahove  tne  canals  to  he  served  "by-  Mhr-ra, 

The  num"ber  of  applications  ttiait  may  he  received  hy  the  Farm  Security 
Adninistration  for  assistance  in  ground-water  deve]f^pment  in  tuis  area,  is 
a  matter  of  conjecture  as  none  was  on  hand  a.t  the  tiine  field  investigation 
was  mde.    However,  sucn  development  cam  be  safely  under taJcen  and  is  so 
recorx'iended,    Field  personnel  engaged  in  locating  wells  for  Farm  Security 
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Administration  clients  should 'oId tain  information  locally  oii.  the  depths 
of  holes",  static  water  level,-,  drawdown,  and  S]3e_cifiC'  yield,  of  nearby  wells 
so  as  to  guide .  them  ■  in  proper :  selection  of  .the  site  of ;  the  proposed  well 
rnd  the  prohahle  size  and  capacity  of:  the  pumping  •eouipment^^ 

Lower  Sacrgmentg  Kiver  Valley  (-S3c) 
The  Lower  Sacramento  Valley.' which  extends-  fr»m  th^  junction  cf  the 
■reather  River  to  Suisun  iBa;^'  includes  the  drainc-ges,  of  the  Feather  Kiver 
(32cl) ,  Ca'che  Creek  (B2c2)    American  River, -(BScS) ,  .and  miner  triliutaries 
(33c4)  such  as  Putah  Creek,  the^  Delta  rrea  end  Sui-,sun  Bay  streams, 

Marysville-Yuha  City^  Area  ( Jenther  River),  Yuha  f:nd  Sutter  Counties 

The  Mp.rysvi lie— Yuba  City  area  in  Yuba  rjid  Sutter  Counties  lies 
cast  of  the  Sacramtnto  River  and  extends  to  the  foothills  of  the  Sierra 
NcVc.das,    A  wide  vpTiety  of  crops  are  grown  in  this  area,  most  of  them 
with  the  exception  of  grain  being  irrigr..ted.    In  order  of  acreage  planted, 
the  crops  consist  of  grain,  deciduous  fruits,  mostly  peaches  for  canning, 
field  crops,  rice,  grcpes,  truck  crops,  alfalfa  and  sudrn  gra.ss  and  small 
acreages  of  cotton,  citrus  and  olives.    The  poorer  lands  are  used  for 
X-);  sturing  livest4>CK    of  vaiich,  in  1940,  there  were  about  69,500  sheep, 
21,500  cattle  including  9,000  dairy  stock,  aiid  11,000  hogs. 

Surface  water  for  irrigation  is  supplied  by  15  orgcjiizat ions  in 
these  tw»  counties,  three  of  which  are  irriga.tion  districts,  two  public 

1/  Excellent  information  may  be  obtained  from  "Design  and  0i)cration  of 
Small  Pumping  Plants,"  b^  Carl  Rohwer.    U.S.D.A.  Circular  >Io."  678, 
October  1943, 
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utility  water  corapatiies,  and  10  mutual  water  companies,    Five  obtained 
their  water  from  the  Sacramento  River,  five  from  the  Feather  River,  three 
from  the  YulDa,  one  from  Bear  Kiver  and  one  from  Dry  Creek.    Extensive  use 
is  mc":de  of  ground  water  mainly  in  Sutter  County  which  has  about  1,160 
irri^if. tion  Wells,    "Yuha  County  has  only  200  or  so  wells.    The  average 
de]. th  of  wells  is  arourid  60  feet,  the  range  "being  from  approximately  20 
to  145  fet't.    In  Sutter  Coijnty  .i^round-Wciter  levels  range  from  5  feet  near 
the  streams  to  30  feet,  averaging  ahout  12  fe.et.    In  Yuba  County  the  static 
water  levt  1  is  slii^htly  lovv'er  and  ranges  from  10  to  30  feet  below  the 
ground  surface,  the  average  depth  being  r.bout  20  feet.    Pm^ping  lifts 
average  34  feet  in  Sutter  County  raid  31  ftet  in  Yuba  County.    The  log  of 
the  Donaldson  yell  located  about  three  mile  s  Wtst  and  seven  miles  south 
of  tubci.  City  in  Sutter  County  is  presented  to  indicate  representa,tive 
ground-wa.ter  conditions.    This  wedl  was  drilled  by  Farm  Security  Admini- 
stration 'jnder  provisions •  of  the  Water  Facilities  Act. 

Log  91  E,  S.  Ibna.ldson  V/ell 

'          0  to  4  feet  Topsoil 

4  to  10  fee  t  Brown  cLiy 

10  to  12  feet  Brown  sand 

12  to  40  feet  Yellow  clay 

40 -to  41  feet  Sand 

.  41  to  ■  60  feet  Blue  sandy  clay  •  "  ■• 

50  to  85  feet  Blue  clay 

•         .            85  to  90  fcc,t  Blue  sand 

90  to  115  feet  Blue  clay 

115  to  125,  feet  Soft  clay  and.  sand 

125  to  135  feet  Soft  clay 

133  to  145  fee-.t  Tight  bluxi'  cla^/ 

.  This  v/cll,  14  inches,  in  diameter,  was  cased  •nly  t»  a  depth  6f  69  feet 

with  14-inch,  double,  rcd-stcel  casing  and,  a.s  a.  result  of  not  carrying 

the  cc'Sing-  below  the  principal  water-bearing  sajid  (85  t->  .-0  feet  depth), 


-  17  - 


sanded      with  "blue  sand  to  the  depth  of  90  feet.    After  an  IS-hour  Tournp- 
ing  text  "Excessive  amounts  of  send"  ^  were  no  Icnger  pumped  "but  the  sand 
hcd  risen  18  feet  in  the  well  to  a  depth  of  72  feet.    The  static  v/a.ter 
level  in  the  well  was  11  feet,  and  when  pumping  at  the  rate  of  1,500 
gallons  ]jer  minute  drewdown  30  feet  to  the  41-fort  level.    The  specific 
yield  tnerefore  on  the  has is  of  this  test  was  50  gallons  per  minute  per 
foot  of  drawdown. 

Ground  water  in  quantities  sufficient  for  irri^tion  may  be  srfely 
developed  on  the  Vs.lley  floor  in  this  area  and  it  is  recommended  that  ap- 
plications hy  Farm  Security  Administration  clients  for  assistance  in 
drilling  wells  he  processed,    Hov.ever,  it  must  "be  pointed  out  that  when 
drilling  in  alluvial  fill  such  as  ths.t  encountered  in  Central  Valley, 
the  well  casing  should  "be  carried  helow  the  aiqmfers  encountered.  Wells 
should  he  cased  to  their  full  depth  c.nd  the  cs.sing  should  "be  perforated 
at  the  level  of  the  water-hearing  sands  and  gravels.    Failure  to  ca.se  the 
Donaldson  well  to  the  hot  torn  may  h^ave  shortened  the  effective  life  of 
t^iis  soui'ce  of  ground  water  for  irrigation  use.    After  a  rclc.-.tivel^"  short 
nijmher  of  years  of  pumijing  this  well,  the  amount  of  fine  clay  particles 
drawn  into  the  well  hy  the  movement  of  water  a.nd  deposited  in  the  sand  at 
the  "bottom  of  tne  hole  may  hecome  so  great  as  to  impede  the  flow  of  water 
through  the  sand  and  tnus  create  a  seal.    Decrease  in  the  yield  of  water 
maj  make    the  present  pump  too  inefficient  for  irrigation  use  with  the 
result  that  the  benefits  to  he-  derived  from  the  present  plant  may  not  he 
realized  to  their  fullest  extent;  irrigation  from  tiiis  well  may  have  t«  be 

ly  Quott  d  from  Reaper t  of  lump  Test, 
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abandoned  and  the  mil  used  for  stock  or  domestic  purposes.    It  is 

realized  thnt  well  casing  at  the  present  time  is  somewhat  difficult  t» 

obtc.in,  end  thr.t  its  cost'  at  wartime  prices  creates  the  dt  ?irr.  to  use  as 

little  casin^r  a.£  csn  be  "gotten  away  with",,  but  in  the  long  run,  skimping 

of  inatcrial  so  necessary  to  the  Ictog  life  a.nd  efficient  operation  of  a 

«    ■  ■ 

facility/  is  not  sound  from  the  standpoint,  of  engine;  ring  practice  or  of 
tcojiomics, 

Woodlcnd  Area  (Cache  Greek).  Yolo  County 

Tht  vvooal.nd  c.rec   is  located   west  of  the  Sacramento  Kiver  in  Yolo 
County,  ,  C-rain,  ;ji,r apes  and  dtciduous  fruits  are  grown  extensively  on  the 
better  soils  of  this  area,    Hice  is  grown  on  t'cie  heavy- textured  soils  where 
w;  tor  ib  availc'bje  for  irrig?,tion.    Grain  and  grain  ha.y  rre  grown  through- 
out the  £re;..    The  V/ocdlfmd  t.rea  derives  its  water  supply  principally, 
from  Cache,  Greek  both  by  use  of  surface  Wc'ter  stored  in  Clciir  Lr.ke  through 
service  provided  by  the  Clear  Lrkie  VJrter  Company'-,  a  public  utility,  and 
by  pumrping-  ^_.round  water,    A  mile  or  so  west  of  Woodland  in  the  Esparto- 
Mr  di  son  District  ground  wrter  is  found  ot  an  average  de^^th  of  approximately 
12  f(  t. t.    At  Woodlrjid  the  depth  to  ground  wrter  is  slightly  greater, 
averr-ging- -Jbout  18  feet.    The  aVerrge  over  the  county  is  about  15  feet. 
The  wells    re , usually  12- inch  holes  ranging  in  depth  from  50  to  150  feet 
in  the  Espc.rto-Madison  District  and  from  35  to  210  feet  in  the  Woodland  .  . 
are;:,  the  average  well  in  the  county  measuring  around  70  to  75  feet  deep. 
There  are  .  about  650  wclls  in  tht   county,  the  ave-rage  lift  bt  ing  about  40 
feet.    Ground  water  is  avadlable  for  development  in  this  area  and  it  is 
recommended  thc;.t  the  Farm  Security  Acbninistration  clients  who  fa.rm  land 
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on  the  Volley  floor  "be  assisted  when  applications  arc-  submitted  fcr 
assistcJice  in  drilling  wells..    Again  it  must  "be  repesLted  tht.:t  p,  survey  •£ 
wells  in  the  neighboring  area  should  "be  mudc  to  obtain  information  pertinent 
to  ground-writer  conditions  at  or  near  the  site  of  the  proposed  v;ell» 

Clear  Lake  Area  (Uirper  Cache  Creek) .  Lgkc  County 

The  Clear  Lake  area  as  shown  on  the  rjccompanying  map  is  the  only 
crea  discussed  in  this  report  thr-.t  does  not  occupy  the  Valley  floor  of  the 
Sf;cramento,    It  is  located  in  the  central  portion  of  Lrke  County  which  lies 
in  the  Cor.st  Hrnge  rbout  70  miles  north  of  Scji  Frfincisco  Bay  :  nd  midway 
between  the  Ocean  and  the  Sacramento  Valley,    The  elevation  of  Clear  Lrke 
is  about  1,300  feet  above  sea  level.    The  agricultural  Iciids  rise  another 
200- feet  in  elt  vation,    Surromiding  the  L:kc,  pfirticulrj?ly  to  the  northwest 
and  the  southv/ost,  cxe  flat  valley  lands  which  £xe  m;  de  up  of  recent  cJluvia,! 
soils  with  which  are  intermingled  slightly  older  rnd  more  weathered  soils. 
Drainage  is  an  important  frctor  in  the  soils  adjacent  to  tht  Lak:e,  Clerj* 
Lake  is  noted  for  its  ]3e;  rs  which  rxe  largely  grown  on  the  recent  to 
slightly  weatnertd  alluvial  soils.    Alfalfa,  hops,  wa^lnuts,  prunes  ajid 
vegetables  such  a.s  lima,  beains,  string  beans,  carrots  and  beets  are  grown 
on  these  soils.    G-rapes,  walnuts  a^nd  grain,  mostly  baj-ley,  are  grown  on 
the  hilly,  rolling  residaal  soils.    According  to  the  1940  Census  of  Agri- 
culture there  were  141  irrigated  farms  in  Lake  County  avc ranging  about  400 
acres  in  size.    Only  3,280  acres,  or  6  percent  of  the  total  acreage,  were 
a.ctua,lly  irriga.ted,  this  despite  the  fact  th;-..t  most  of  the  28  inches  of 
annuatl  rainfall  occurs  during  tne  winter  months.    Of  the  irrigf^ted 
a.crecgo,  3,130  acres  were  narvc'sted    crop  land  and  150  c  crcs  were  irrigated 


past-!jrt.    Aliout  SCG  r.cres  of-thc-.  irrigated  lend,  lie  north  of  ClcrT  Lake, 


the  rerncrindor  lyii%  to  the  we  st'  rnd  south. 


The  source  of  surface  water  supply  north  and  west  of  the  lake 


originates  in  Clover  Creek,  Middle  Creek  and  Scott  Creek,  and  that  for  the 


are?,  south  of  the  lake  originates  in  Col 


.e,  Adol^e,  Kelsey,  Cold  and  Soda 


Creeks,    llo  storaa'e  is  provided,  however,  and  wiat  s^orfa-ce  water  is  used 
for  irr ligation  is  s'ecured  -by  direct  .diversion.    Cround  water  is  obtained 
from  the  155  irrigation  wells  'located  in  Like  County,  two  of  wnich  ere 
flcv.'ing  wells.    In  the  vicinity  of  the  town  of  Upper  Lake,  where  artesian 
flow  lias  "been  o'ctalnfed,  the  wells  are  6  to  8  inches  in  diameter  and  drilled 
to  der.ths  of  80  to  90  feet,'  A.  typica.1  log  of  a  well  in  this  vicinity  is 
ijresented:         "   '  ■   ■  , 


It  was  indicated  daring  field  investigation  thst  this  well  flows  mth  a 
head  of. 8-  feet  ahove  the  ground  surfa,ce,  "but  usually  in  September  the 
artesiaii.  f  l«w  subsides  to  some  extent.    One  6-inch  well'powertd  with  a 
five  horsepower  motor  turning  a  centrifugal  pump  set  at  16.  feet  delivered 
about  500  gallons  per  minute.    According  to  the  1940  Census  the  sverage 
pumpin^^  lift  for  wells  in  Loke  Co'onty,  most  of  which  are  west  and  south 
of  Clear  Ia>:e  ,■  w£.&  33  fett, 

xi-t  the  time  the  field  investigation  was  nnde  in  this  area  (December, 
1943),  one  j'arm  Security  Administration  client  he.d  applied  for  assistance 


Lok-  of  Veil  Owned  by  Clear  Lake  Cginnery 


0  to    6  feet 
6  to    9  feet 
9  to  19  feet 
19  to  29  feet 
29  to  69  feet 
69  to  79  feet 


Topsoil 
Fine  gravel 

iilternating  clay  and  fine  travel 
Clay  or  shTvle 
Grayish-brown  sandy  loam 
Gravel 
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in  drilling,-  a  well  to  irrigate  pasture.    Investigation  shov/s  thst  this  l£nd, 
v;nich  is  locsti  d  in  Cloyer  Valley,  is  underlain  by  gro^ond  water  a.t  s.  depth 
of  about  15  feet.    It  is  recommended  ths.t  this  application,  end  any  others 
origins  ting  in  tht  Clear  Lake  area,  be  processed.    It  is  anticipated  that 
most  applications  in  the  Clear  Lake  area  will  come  from  farmers  o-oerating 
west  and  south  of  the  lake,    Etesian  flow  may  be  expected  in  the  Sections 
12,  15  and  14,  T  15  Iv,  R  10       (M,  D.  B.  &  M.). 

An' excellent  opportunity  is  affor  dednere  to  the  Farm  Security 
Administrai.tion  in  promoting  irrigation  and  increasing  the  production  of 
crops  essential  during  the  ivartime  emergency.    Conversation  with  local 
cannery  officials  revealed  that  the  cannery  could  process  greater  quanti- 
ties of  vegetables  than  they  lisve ,    For  instance,  in  1943,  the  cannery 
packed  314  tons  of  string  beans  and  could  have  handled  three  times  that 
amount.    In  the  same  ytar  they  packed  263  tons  of  lima  btans  and  could  have 
processed  125  tons  more.    The  beet  crop  failed  in  1943  but  the  cannery  can 
pack  about  340  tons  in  addition  to  750  tons  of  July  carrots  a.nd  750  tons 
of  October  carrots,    'The  average  net  return  per  acre  to  vegetable  growers 
in  1943  sraomited  to  approximately  $200  an  a.cre  with  carrots  st  lling  at 
$22  i~.  ton,  beets  at  $21  a  ton,  shelled  lima,  beans  at  $105  a  ton,  aoid  string 
beans  at  hjIIO.    If  farmers  could  be  mcouraged  to  plant  two  acres  of  mixed 
vegetables,  tht  net  profit  on  their  operation  would  be  in  the  neighborhood 
of  $400.    Full  use  of  the  facilities  offered  by  the  ca.nnery  might  be  at- 
tained if  the  '/va.ter  Facilities  Program  is  dirt-cted  towa^rd  the  policy  of 
lending  money  for  irriga.tion  facilities  providing  the  farmers  plajit  one 
or  two  a.cres  of  vegetables.    Tlie  increased  production  of  these  crops,  which 
ha;ve  been  dct^  rm.ined  a.s  vital  to  the  war  effort,  would  be  appreciable. 


Sacrciinento  Area.  (iimcriCr:n.  Klvtr) .  Sacramento  Cpurxty  - 

The  Sacramento  arfea  lies  east  of  the  Sacramento  River  at  the  junc- 
tion of  the' Arnericf-n  Kivcr.    -The  better  soils,  Clashes  1  and  2,  are  found 
along -the  stnani  coiirses  of  the  -Sacramento,  jAmericsn' and  Cosumnes  Rivers, 
3y  frr  thf  grep.tt  r  portion  of  -  th(  ■  Lrnd  in  the  county  is  classed  as  Grade  3 
or  lower.    The  -orincipal  crops  in  the  order  of  the  acrer.^c  devoted  to  each 
ont  nre:- grain,  truck  crops,  deciduous  fruits,  grapes,  field  crops,  alfrlfa 
f  iid  Ead:-ri  iiTass,  rice  ,'  citrus  fruits  and  olives.    The  poorer  lands  provide 
sture 'for  23,000  cattle  of  v^hich  appr-oxirar.tely  50  percent  rre  d£:iry  cows, 
ovt.  r  17,000  sheep  and  8,300  hogs.    Ti'iree  irrigfition  districts,  two  pulilic 
utilit;>'  wP-ter  corirprnies  ;-nd  five  mutual  water  companies  provide  surfa.ce 
w;  tcr  for  irrigction,  fo^ur  of  them  taking  water  from  the  Sacramento  River 
c.nd  tlx  from  the  American  River.    Sacrrmento  County  is  first  in  the  number 

'of  irrig  tion  wells  in  the  Sacramento  Valley  with  a.  totrl  of  rbout  1,800, 
iTA  ving  an  average  pui'nping  lift  of  rhout  38  feet,  -  G-round-water  levels  range 
from  12  to  80  feet  below  the  ground  surface,  the  average  being  :bout  20 
feet  in-  the  rrtr  south  of  the  city  of  Sacrr:mento,    The  wells  are  8  to  12 

-  ii'-.ches  in  dirarit  tv  r  ima.  nre  from- 35  to  265  fee  t- deep,  the  average  being 
'•tout  140  to  150' feet  deep,  '     -  ... 

At  the  time  field  investigation  was  m£ide,  no  cjppli captions  for 
assistfaice  in  developing  firound  v/.-  ter  were  on  mnd,  hence  the  extent  t» 
which  f-pplications  may  be-  submitted  in  the  future  crnnot  be  predicted.  It 
is  recommended  thE±  applications  submitted  by  frxmers  o^Derating  on  the 
Valley  floor  be  processed,  as  ground  wf  tcr  is  availr.ble  for  irrign.tion 
use.    The  precrutionary  measures' indicr  te d  in  the  earlier  discussions  of 
rreas  in  the  Valley  shoiild  be  observed. 


Da.vis-Dixon  Area  (Putah  Creek) .  Northern  Solano  Cp-qnty 

The  Ite-vis-Dixon  area  v/hich  includes  Vaca  and  Pleasant  Valleys 
covers  the  northern  half  of  Solano  County  extending  from  the  Vaca  Mountains 
eastward  to  the  oecrarnento  River,    A  large  tract  of  Class  1  and  3  soils  ex- 
tends alon.^.  tiie  Sacraaiento  River ,    Another  tract  of  similar  soils  near 
I'utah  Creek  extends  from  the  foothills  to  a  line  running  roughly  northeast 
to  southwest  connecting  the  two  tovTis  of  Davis  and  Dixon,    <rne  foothills 
and  f'ltervening  lands  "between  the  two  tracts  of  good  land  consist  of  soils 
gra^ded  a^s  Clcosses  3  and  4,    Host  of  the  irrigated  land  lies  in  the  south- 
eastern part  of  the  county  along  the  Sacramento  River,  with  smaller  tracts 
along  the  lutah  Creek  near  Davis,  fjid  near  Dixon.    The  principal  crops  in 
the  order  of  a  creage  plante  d  to  etLch  are :  grain,  deciduous  fruits,  truck 
crops,  alfalfa  and  sudrji  grass  and  field  crops ^    The  poorer  lands  provide 
]^ast-art  for  103,000  sheep,  37,500  cattle,  including  5,500  dairy  cows,  and 
7,600  hogs.    Ground  wa<.ter  is  pumped  in  the  vicinity  of  Efevis  and  Dixon  and 
is  the  ;n£:in  source  of  water  for  irrigation  use.    Approximately  500  irriga- 
tion wells  arf   lcc?-ted  in  the  county  rajiging  from  60  to  200  feet  deep,  the 
avtrage  heing  f  bout  100  feet.    The  static  water  level  ranges  from  10  to 
45  feet  he- low  tin  ^.round  surface,  averaging  about  20  feet.    The  average 
pumping  lift  for  the  co"jnty  in  1940  was 'about  56  fett. 

In  LV:ce:uO(r  of  1945,  the  Farm  becurity  Administration  had  four  ap- 
plies.tions  for  drilling  and  equipping  irrigrtion  wells  from  clients  living 
in  the  vicinity  of  Va.caville  and  EL'nira  southwest  of  Dixon,    Thcst  wells 
are  to  he  drilled  to  provide  water  for  irrigatirig  alfalfa.,  L^^dino  clover, 
g:- rden  cro]3s  end  for  stock  and  farmstccd  use.    No  a.pplications  had  "been 
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submitted  by  Dc^C(-:n"ber  from  tht  c-.rea.  r-round  Dr.vis  s.nd  it  is  doubtful  if  rjiy 
will  be-  received  or  processed,-   Applicr.tions  in  the  vicinity  of  Dixon  £iid 
Vc:c;  ville  snould  be- approved  rnd  it,  is  recommended  thr;,t  this' be  done.  Field 
tecimiciWis  should' study  -  the.  performance  of  ,irrig^:,tion  veils  in  the  vicinity 
of  proposed  sites  of  new  wells  as  it  is  suspected  tiic-t  in  some  prrts  of  the 
;  rea  near  Dixon,  grouhd-Wcter  conditions  are  not  too  favorable  for  extensive 
c.rillin^';  yields  in'  Some  instances  m.-y  be  unsatisfactory  becf!.use  of  ti^ht 
aquifers.    It  is  sijgtc&ted,  therefore,  thrt  before  drilling,  especially 
nerr  I>.vis,  more  ex^.ct  informant  ion  on  local  ground-wrter  conditions  be 
obtained  from  tin  staff  of  irriga.tion  engineers  at  the  Experiment  Sta.tion 
rt  Dpvis,   '  •  '  ■     ■  ' 

jrirficld  Area  (Suisun  Creek) ,  Southern  Solrino  County 

Prunes,  perches,  rpricots  and  pears  arf  gr^\m  extensively  nc:^r 
Fairfield  in  Southern  Solano  County,    Alfr.lfa,  Ladino  clover,  aspara^s, 
beets,  bepns,  potatoes  end  other  crops  are  also  produced  here,  G-round 
w;-'.ter  in  the  amount  of  one-hc:lf  to  one  acre -foot  per  acre  is  pumped  in 
iiW,ust  .^nd  beptember  to  supplement  rainfall,    Vi/ells  rcnge  from  120  to  180 
fett  deep  with  lifts  of  50  feet  or  m6re,  the  average  lift  for  the  Suisun 
Bay  c-rea  being  arp^jnd  70  feet,  •- 

It  is  r-. commended  tiir.t  the  applicati'ons  for  vassistance  in  develop- 
ing ,of  groT:ucd  Wf  ter  in  this  aree.  be'  approved.    Tne  interest  in  this 
development  is  indict  ted  by  the  feet  thiit,  when  field  investi^.tion  was 
conducted,  three  requests  were  on  hrnd  from  f ambers  in  the  vicinity  of 
Fairfield  f  nd  thcat  more  were  forthcoming.    The  prospects  of  obtaining  rn 
adequate  supply  of  ground  vjr.ter  pre  much  better  in  the  deeper  valley  soils 
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which  shov;  ■good  drainage,  and  not  so  favorahle  in  the  narrow  fingering 
valleys  where  the  soils  are  shallow  snd  the  rod^  strata  are  close  to  the 
surface  of  the  gromd,    fells  should  not  be  drilled  too  near  the  rocky 
hillsides  hut  should  he  located  near  the  stream  coiarses. 

Lower  San  Joaquin  Valley  (33b) 
The  Lov.-er  San  Joaquin  Va,lley,- includes  the  drainages  of  the  San 
Joao;ain  -liver  r.bove  Firebaugh  ^(33bl) ,  Fre^sno-  Hiver  (33b2) ,  Merced  River 
(53b3) ,  Tuoloame  River  (53b4) ,  Stanislaus  River  (B3b5) ,  Calaveras  River 
(53b6) ,  Mokelumne  River  (B3b7) ,  and  the  western.  Valley  and  inintr  tribu- 
taries to  Suisun  Eay  (53b8) .  This  report,  however,  discusses  only  th^^t 
portion  of  tht  Lov/er  Valley  in  Stanislaus,  San  Joaquin  and  Contra  Costa 
Counties, 

Stockton-Modesto  Area  (Tuolomne,  Stanislaus,  Calaveras  snd  Mokelumne 
Rivers),  Stanislaus.  San  Joa.quin  and  Contra  Costa  Counties  

Tne  Stockton-Mcc^sto  area  includes  the  Valley  land  lyin-g  between 
the  footxiills  on  both  sides  of  the  San  Joaquin  River.    Extensive  and  con- 
tinuous tra^cts  of  Clc;.ss  1  and  2  Irjids  are  foijnd  on  both  sides  of  the  San 
Joaquin  River  and  in  the  va,llcys  of  the  Stauiislaus,  Calaveras  and 
Mokelumne  Rivers,    In  general,  soils  of  lesser  grades  are  found  on  the 
terraces  between  the  tributatry  stream  valleys,  and  in  the  foothills, 
although  some  Class  3  and  4  lands  are  lorcsent  on  the  Valley  floor.  Truck 
crops,  such  a.s  aspaj^a^S,  carrots  and  onions,  beets,  gra.pes,  deciduous 
fruits,  alfalfa  and  beans  arc  irrigcvtcd  on  the  better  land^.    Grain  and 
hay  occupy  large  a^reas  of  the  dry-farmt.d  soils  of  intermediate  grade  and 


the  rougher  soils  are  used  for  pasturing  some  194,000  cattle,  of  which 
about  100,000  ere  dair^"  cows,  123,000  sheep  and  31,200  hogs.    Surface  water 
stored  in  dems  on  tne  Merced,  Tuolomne  and  Stanislaus  Rivers,  is  the 
principal  source  of  supply  for  irrigs.tion,  although  there  are  more  than 
3,300  wells  in  the  area,  most  of  which  were  developed  for  drainage,  Wa.ter 
ohtained  from  drainage  wells  is  often  reused  for  irriga.tion.    Depth  to 
gro^ond  wpter  ic  from  5  to  10  feet  in  the  area  irrigated  east  of  the  San 
Joaq;jin  Kiver.    llorth  of  the  Tuolomne  Hiver  the  de^Dth  to  ground  water  for 
8  considerahle  portion  of  the  area  is  from  10  to  50  fe?  t  and  from  50  to 
100  feet  near  tne  foothills,'  Pumping  lifts  average  35  feet  in  San  Joaquin 
County,  57  feet  in  Stanislaus  County,  and  92  feet  in  Contra  Costa  County, 

The  extent  of  interest  in  the  '/ater  Facilities  Program  for  develop- 
ing ^^round  water  in  this  area  is  not  appp,rent,  as  there  were  no  applica- 
tions in  the  hands  of  the  Farm  Security  Aduinistration  at  the  time  field 
investigation  was  made.    Extreme  caution  should  "be  observed  in  the  ms.tter 
of  drilling  fcr  water  in  Contra  Costa  County  espfcially  when  the  site  of 
the.:  iDroTjtstd  v;ell  is  nearer  the  foothills  than  the  River,    Nor  should  the 
rolling  land  near  the  foothills  in  the  other  two  counties  he'  expected  to 
offer  very  favor;  "ble  opportunities  for  development  of  irrigation  wells. 
It  is  recommended  thrt  approval  of  requests  made  "by  the  Farm  Security 
Administration  clients  be  generally  limited  to  those  from  farmers 
operating  on  the  better  lands  on  the  Valley  floor,  where  pumpirig  lifts 
are  lower,  the  Irnds  to  be  served  are  better  and  the  cost  of  wa.ter 
reasfcici-bly  low. 
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